Iron chelator-induced growth arrest and cytochrome c-dependent apoptosis in immortalized and malignant oral keratinocytes.
Many studies have shown the anti-proliferative effects of iron deprivation on cancer cells, but the effects of iron-chelators on oral cancer have not been clearly elucidated. To investigate the effects of an iron chelator, desferrioxamine (DFO), on the growth of immortalized human oral keratinocytes (IHOK), primary oral cancer cells (HN4), metastatic oral cancer cells (HN12) and human skin keratinocytes (HaCaT) in the MTT assay, three-dimensional (3D) raft cultures, Western blotting, cell cycle analysis, nuclear staining and cytochrome c expression for apoptosis signaling pathway were used. Desferrioxamine inhibited the growth of immortalized IHOK and HaCaT and malignant HN4 and HN12 keratinocytes in a time- and dose-dependent manner according to the MTT assay. The 3D organotypic culture also revealed that DFO-treated cells showed less epithelial maturation, less surface keratinization and decreased epithelial thickness. The major mechanism of growth inhibition with the micromolar DFO treatment was by the induction of apoptosis, which was supported by nuclear DAPI staining, DNA fragmentation analysis and flow cytometric analysis for sub-G(1) phase arrest and Annexin V-FITC (fluorescein isothiocyanate) staining. Furthermore, Bax expression increased together with p53 and p21(WAF1/CIP1), while the Bcl-2 expression decreased in the immortalized and malignant keratinocytes treated with DFO. Time-dependent cytochrome c from mitochondria was observed in DFO-treated IHOK and oral cancer cells and was accompanied by the activation of caspase-3 in IHOK cells. These results demonstrate that DFO has growth inhibitory effects on immortalized and malignant oral keratinocytes through the induction of apoptosis and suggest that further evaluation of DFO as a potential therapeutic agent for human oral precancerous lesions is warranted.